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INTRODUCTION
Cambodia, the Lao People's Democratic Republic (Lao PDR), Myanmar, and Viet Nam (CLMV) are catching up with the rest of Asia, having registered stellar economic performance in the three decades since the mid-1980s. This was underpinned by the growth of their respective agriculture sectors, which responded positively to economic reforms. Through agricultural reforms, the productivity of the sector has improved and created other knock-on effects on the income and well-being of rural populations. Higher productivity also promoted broader economic growth through the expansion of non-farm economic sectors, thus promoting economic development and reducing poverty.
However, recent developments have raised concerns surrounding the ability of the CLMV countries to sustain further increases in agricultural production given the slow pace of reforms and emerging problems in the agriculture sector. The key inputs to production, land and water, have been increasingly constrained with adverse impacts on productivity and, hence, on production. Not only have they become more scarce, but their quality and that of the ecosystem services have deteriorated also. The observed yield growth rate has been on the decline. Moreover, yield has been increasing at differential rates resulting in the widening gaps across the countries. These observed trends are happening not only with rice and wheat, the key food staples, but also among other agricultural commodities.
A looming question now is whether the sector will continue to sustain its growth to further support economic development, improve food security, and enhance the living conditions of the people, particularly those in the rural areas. The current uncertain global environment, with problems of soaring food and fuel prices, volatile markets, and climate change, also presents new challenges to the CLMV countries. Considering that reforms have traditionally played a critical role in the development of the agriculture sector in the CLMV countries, it was argued that the reform process should be stepped up to attain sustained productivity gains and to support the structural transformation of the agriculture sector. However, how these reforms should evolve to enhance the sector's performance not only to sustain further improvement in food security and enhancement of welfare but also to take advantage of the opportunities that come along with the globalization of markets remains a challenge to the CLMV countries.
OVERVIEW OF AGRICULTURAL REFORMS IN CLMV COUNTRIES
Over the last three decades, the CLMV countries have implemented reforms to improve the efficiency and productivity of agricultural markets. Reforms involved the liberalization of prices for inputs and outputs, elimination of subsidies, and removal of trade restrictions to improve farmer incomes and enhance competition. They also involved removal of regulatory controls and other quantity restrictions on input and product markets, lifting of production quotas, restructuring of state-owned enterprises, and modernization of the financial systems through tax reforms and exchange rate unification. All these reforms had great bearing on the development of the countries' respective agriculture sector and their move toward free trade and greater participation in the global market.
As seen in Figure 1 , agricultural production in the CLMV countries increased steadily over the period from 1961 to 2013. Notably, the CLMV countries registered a sharper increase in their production from the mid-1980s onward as compared to their neighbors in Southeast Asia. In fact, CLMV production increased by hundreds from the mid-1980s not only in cereals but also in other commodities including meat and fish products (Table 1) . Some of these countries have become major exporters of key commodities. This remarkable growth performance of the agriculture sector was motivated by the various policy reforms that started in the second half of the 1980s-and with significant impacts on the sector and the economy.
Cambodia
A combination of economic liberalization and generous external assistance led to Cambodia's rapid economic recovery. Following Viet Nam, Cambodia initiated partial and ad hoc reforms in 1989 to privatize markets. These included the removal of price controls, restoration of private land ownership for family plots, permission for private enterprises to participate in markets, and permission for farmers to sell their surplus in the free market after meeting a small requirement for state procurement. As a result of these reforms, Cambodia's rice production increased more than 200-fold, enabling the country to reverse its position from a net importer to a net exporter of around 200,000 tons of rice in 2012 (Khin and McNaughton 2013) . The target is to further expand this volume to 1 million tons in the coming years. The country's root crops production likewise grew as fast, particularly cassava, primarily for animal feed but also to cater to the increasing demand for feedstock in bioethanol production.
Cambodia's more recent social and economic development plan is laid out in the Rectangular Strategy for Growth, Employment, Equity and Efficiency Phase III 2014-2018. Similar to the earlier phases of the plan, enhancement of the agriculture sector is given top priority in Phase III, alongside the rehabilitation and construction of physical infrastructure, private sector development and employment generation, and capacity building and human resources development. The focus of the plan will no longer just be on improving agricultural productivity but also on promoting diversification toward commercialization. Good governance is the core of the rectangle, notably the maintenance of peace, political stability, security, social order, and additionally environmental sustainability.
Lao PDR
The Lao PDR launched a far-reaching reform program, the New Economic Mechanism (NEM), which marked the decisive move away from central planning toward a marketoriented economy (Strategy for Agricultural Development 2011 Development -2020 Development (draft), 2010 . The implementation of the reform was not piecemeal, but bold and rapid. It involved the 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 In the early 1990s, a new constitution was adopted, while the monetary policies continued to be strengthened. By that time, a modest inflow of foreign direct investment was seen. The Asian financial crisis in 1997/98 greatly affected the Lao PDR's economic reform efforts. The country experienced extreme financial destabilization from foreign exchange losses, recurring bouts of inflation and currency depreciation, deficit financing, and other budget problems. In early 2000, the country embarked on a 5-year recovery plan that improved fiscal discipline and structural transformation and increased regional integration. During this period, the National Growth and Poverty Eradication Strategy was also formulated and adopted.
Compared to its neighbors in the subregion, the impact of the reforms was subdued by the geographic characteristics of the country. Being landlocked with a rugged terrain limits access to domestic and international markets, and the relatively slow development of infrastructure has exacerbated this isolation. Despite all these constraints, lucrative crossborder trade has been taking place with the People's Republic of China (PRC), Thailand, and Viet Nam. The Lao PDR's coffee production increased more than 500-fold and was geared toward exports (Pravongviengkham, Douangsavanh, and Sysaneth 2014) . The country's vegetables, on the other hand, have been enjoying an enhanced market with its neighbors through cross-border trading.
Myanmar
The agricultural marketing reform in 1987/88 was the very first measure taken to facilitate Myanmar's transition to a market economy. The major feature of the reform was a reduction of the state's intervention in the marketing of major agricultural commodities. It marked the end of the so-called "Burmese Way to Socialism," a regime where economic management is based on self-sufficiency and state ownership. The market liberalization process, however, happened in other commodities like pulses and beans and not rice. Control of domestic rice prices continued, as did the state procurement system but with quota levels at 10%-12% of the production to allow farmers to sell the remaining directly to markets. The other incentive that was afforded producers was the cultivation of summer paddy that was exempted from the state procurement policy. With its abundant land and water resources, Myanmar is in a position to accelerate the production of key commodities and become a significant player in the world market (Shwe and Vokes 2013) . Rice exports fluctuated in the early 2000s due partly to government policy that imposed production quotas and restrictions on rice trading to follow only the normal channels. In 2012, rice was allowed to be exported across the border to the PRC. This trade facilitation measure resulted in a doubling of rice exports from 0.63 million tons in 2011/12 to 1.25 million tons in 2012/13. The production of Myanmar's pulses, the major export crop and foreign exchange earner, has remained strong and rose almost 800-fold from the 1986-1990 average production level of 506,000 tons to an average level of close to 5 million tons in 2006-2012.
Viet Nam
The period between 1986 and 1990 was one of high growth in Viet Nam, due primarily to the new incentive structures afforded by the economic reforms (or Doi Moi). In agriculture, Resolution No. 10, popularly known as Contract 10 (or Khoan Moi) issued by Viet Nam's Communist Party in 1988, initiated the process of de-collectivization, confirmed the household as the basic production unit, and limited the role of cooperatives (Tuan, Nhan, and Kien 2013) . Farmers were given land tenure for at least 15 years and, subsequently in 1993 with the passage of the Land Law, the land market started to be developed. Land-use certificates were issued that enabled land exchange, transfer, inheritance, and mortgage. Additionally, farmers were no longer forced to sell contracted amounts of produce to the state, but instead were allowed to sell to the market. In 1987, the internal control posts were abolished, which accelerated trade within the country. In 1989, agricultural prices were liberalized and the official exchange rate devalued to reflect a more free market. Tariffs began to replace quantitative restrictions and the government ceased its exclusive control of foreign trade. More intensified use of inputs, particularly irrigation, took place in the 1990s with the further liberalization of markets that brought large inflows of foreign direct investment (FDI) and the successful implementation of the 1996 Decision No.99/QD-TTg on investment in irrigation in the Mekong River Delta. It is also during this period that a series of efforts on international integration and the lifting of export quotas for most commodities except rice were observed.
Through all these reforms, Viet Nam regained its number 2 position in the rice export market. The reforms not only had a significant effect on rice but also on other crops, including livestock, fishery, and forestry. The country is also now a leading player in the world market for coffee, rubber, pepper, cashew nuts, aquaculture, wood, and wood products (Nguyen, Tran, and Nguyen 2013) .
IMPACT OF REFORMS ON AGRICULTURAL PRODUCTION
Higher Rice Production
The significant increase in agricultural production in the CLMV countries has been accounted for by both area expansion and yield growth. This is evident for rice especially from the mid-1980s when the countries started to embrace a more liberalized market ( Figure  2 ). As second wave adopters of Green Revolution technologies, which started being introduced in the mid-1960s, the CLMV countries had the benefit of learning from the experiences of their neighboring countries and of accessing and adopting improved production technologies. The quick adoption and spread of Green Revolution technologies was enhanced by government reforms that ensued, especially in the 1980s, in support of achieving more rapid agricultural development, not only to improve food security but also to promote greater participation in regional and global markets. Table 2 shows the performance of rice production from the 1960s to 2013, indicating the relative contribution of area expansion and yield increases. The contribution of yield was bigger compared to area in 1980-1995 with the rapid adoption and spread of Green Revolution technologies, particularly the high-yielding seeds that were suitably cultivated in the river deltas of the Lao PDR, Myanmar, and Viet Nam. Average yields more than doubled their levels in the 1960s when they averaged about 1.8 tons per hectare. Yield growth rates have slowed in more recent years, particularly in the Lao PDR and Myanmar.
In Cambodia, the substantial recovery from the dismal performance of rice production (and the agriculture sector as a whole) during and immediately after the Khmer Rouge period is also evident in Table 2 . Production growth rates after 1996 were estimated high as these were coming from negative figures. The remarkable performance continued as government support strengthened because of the desire to participate in the rice export market. The slower yield increases in the initial years of the reform period was overcome by huge rice area expansion in Cambodia. This was made possible by intensified government investment in irrigation development, especially in the wake of the food crisis in 2007-2008 and the policy announcement made by the government in 2010 to export rice in 2015. Cropping intensities doubled in the irrigated rice areas of the country, especially those areas that were once rain-fed and single-cropped. Cambodia exported rice as early as 2013. 1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009 2013 Area Harvested ('000 ha) 1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009 2013 Yield (kg/ha) In the Lao PDR, area growth in 2006-2013 was similarly strong but was not enough to overcome the huge reduction in yield growth. Nonetheless, average rice production in the Lao PDR more than tripled from 1962-1979 to 2006-2013 . The slowdown in the yield growth rate is not of much concern to the government at present considering the fact that the Lao PDR has a more than sufficient supply of the staple food. Further area expansion in the central and southern provinces is expected because of large areas with great potential for irrigation development. Their uplands are devoted to organic specialty rice cultivation for export.
Rapid area expansion in Viet Nam and Myanmar was key to their production growth, especially after the initiation of their respective economic reforms. Production increases were sustained with the enhancement of cropping intensity and yield improvement, particularly in the monsoon rice areas that used to be cultivated only during the rainy season. The economic reforms in Viet Nam complemented the effect of investments in irrigation made during the central planning period. Rice areas expanded and farmers were motivated to increase land productivity. This was also the case in Myanmar with the full removal of the compulsory production quota in 2003. Further area expansion and yield increases in the country continued, notably in the areas cultivated for summer paddy where private producers were provided support to install pump irrigation and/or shallow tube wells for rice production. Area growth has gradually slowed down in both countries in the most recent period. This was due to the reduction in cropping intensities of rice farms in the Mekong Delta of Viet Nam and the country's shift in cultivation of its marginal areas in favor of high-value crops such as vegetables and coffee. Rice yield growth remained strong, which enabled the country to maintain its position as a major rice exporter. Unlike Viet Nam, Myanmar's almost nil area growth rate was not complemented by strong rice yield growth. This was deemed to be due not only to the low rate of fertilizer application but also to the poor quality of fertilizer applied (Shwe and Vokes 2013) .
There are other reasons for the slower trends in yield growth rate, which are, in fact, not unique to the CLMV countries because they apply to the rest of Asia as well. Foremost, these reasons pertain to the exhaustion of Green Revolution technologies, mainly the potential of available varieties of rice seeds. Aggravating the situation is the deterioration of land and water quality due to the excessive application of chemical fertilizer and pesticides. Poor farm management practices and illegal activities such as the uncontrolled cutting of trees have resulted in rapid degradation of natural resources, particularly the loss of topsoil cover due to erosion. The rapid conversion of agricultural lands, including prime irrigated areas to non-agricultural use, has contributed to the reduction of farmlands.
There are also economic factors that account for the slowing trends. A key one relates to the eroding profit margins from rice cultivation due to the decline in its international price while the cost of inputs continues to rise. Enhancing the ability of farmers to compete in the global market by moving toward greater regional integration and liberalization of trade also continues to be a big challenge in the CLMV countries.
Widening Yield Gaps
The other evident trend shown in both Figure 2 and Table 2 is the widening yield gap across the CLMV countries. In the early 1960s, average yield levels in the CLMV countries were within the 0.8-2.0 tons per hectare band, the Lao PDR being the lowest and Viet Nam the highest. Viet Nam's average rice yield (see Table 2 ) has more than doubled in the last five decades and stood at an average level of 5.3 tons per hectare in 2006-2013. The Lao PDR more than tripled its rice yield, which started from just slightly over 1 ton per hectare in the 1960s, increasing steadily to an average level of 3.7 tons per hectare in 2006-2013. Cambodia's yield level tripled as it underwent a bumpy trend during the 1980s when the country was starting to recover from domestic conflicts and an unstable political environment. Average rice yields in Myanmar were about 348 kilograms less than those of Viet Nam in [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] . The yield differences between these two countries increased by more than 1 ton per hectare in 2006-2013.
Yield gaps are also apparent when comparing the CLMV countries with other countries outside the subregion. In Figure 3 , Viet Nam's rice yield, which is the highest in the subregion, is still far lower than that of the PRC. Cambodia is among those with the lowest yield levels in the region, while the Lao PDR and Myanmar are not far ahead. The increasing yield gaps are mainly attributed to the countries' varying landscapes, topographical characteristics, and, hence, soil qualities. Also contributing to such gaps are the different levels of commitment and quality of interventions that came with the economic reforms. Foremost of these interventions is the provision of investments for the agriculture sector, the key one being irrigation development. Table 3 shows the state of key agricultural inputs. Despite the vast river deltas in Cambodia, Myanmar, Thailand, and Viet Nam, extensive areas cultivated are still rain-fed lowland or in deep water. Among the CLMV countries, Viet Nam's irrigated area is most extensive at 49% of total cultivated area and Cambodia's is the least extensive at only 9% of total cultivated area. Enhanced investment in irrigation facilities in Cambodia came in the aftermath of the 2007-2008 food crisis. In Myanmar, expansion of sown area in the Ayeyarwady Delta from the late 1990s was due to the installation of pumps for irrigation. The extent and type of irrigation systems influence cropping intensities, which are shown to vary across the countries. Countries with relatively high cropping intensities are those with high percentages of cultivated area under irrigation. These include Viet Nam, Indonesia, and the PRC. Crop intensification seems to have a direct relationship with the rate of fertilizer application. Crop intensification and rates of fertilizer application have accounted for the different productivity growth rates especially among countries with almost homogenous environments such as Viet Nam, Cambodia, the Lao PDR, and Myanmar. It should be noted that the figures on irrigation and fertilizer application refer primarily to rice but also cover a number of other commodities (e.g., fruits and vegetables, pulses, maize, and sugarcane).
The relatively low proportion of energy use in agriculture and forestry as compared to total energy used is clear not only in the CLMV countries but also in the neighboring countries (Table 3 ). The level of farm mechanization also remains low in a number of countries shown in Table 4 , including in Cambodia where the majority of farmers continues to use traditional tools in their production activities. In contrast, mechanization is high in the PRC, India, and the Republic of Korea, where significant development in agricultural mechanization has been taking place (Soni and Ou 2010) . Table 4 also shows that not all farm activities are mechanized. Land preparation is highly mechanized, followed by threshing and harvesting. Rice milling is also highly mechanized in most countries in the region. 
Production Performance of Other Crops
Contributing to the growth in agriculture and agricultural productivity of the CLMV countries is the relatively strong production performance of other crops. The major ones include cassava, sugarcane, yellow corn/maize, cashew nuts, coffee, pulses, fruits, and vegetables. The livestock and fishery subsectors recorded significant production growth performances as well.
For many of these crops, area expansion has been the key reason for production growth. Yield improvement has nonetheless been happening for some of the crops, but at a relatively slow pace such that the levels are still lower than those of the neighboring countries in the region (Figure 4 ). This is especially the case for oil crops, fruits, and vegetables. The yield levels of pulses, roots and tubers (primarily cassava), maize, soybean, and coffee are shown to be relatively competitive with other Asian countries. The average yield of coffee in Viet Nam, in fact, is highest among the other countries. Cassava production in Cambodia exhibited a huge increase from 147,763 tons in 2000 to about 7.6 million tons in 2012 owing to area expansion (Khin and McNaughton 2013) . Exports of the commodity rose exponentially from 2007 until the second half of 2012, raking in huge amounts of export revenues for the country. Key markets for cassava are Thailand and Viet Nam. Yellow corn production increased as a result of both area expansion and yield improvement.
Cambodia's corn yield is now on par with that of Thailand but still lower than that of the PRC. The rapid production increase is associated with the expansion of the poultry and aquaculture industries. Cashew production from small orchards has made Cambodia the 10th biggest producer in the world. Vegetables and fruits cultivation has been increasingly widespread, primarily on a small household scale. It is done commercially in particular areas with high population density and close proximity to urban markets.
Coffee is the most important export crop of the Lao PDR. Plantation areas devoted to coffee, however, have been on a decline since 2008. Nonetheless, yield levels have more than doubled from 0.54 tons per hectare to 1.54 tons per hectare between 2008 and 2012. The two other agricultural commodities in the Lao PDR whose production has been on the rise because of area expansion are maize and sugarcane. Vegetable area has been on the rise, especially with the cultivation of the uplands with organic vegetables. Likewise, yield levels have also significantly improved.
Positively affected by the liberalization policies of Myanmar are the edible oils and pulses. Production growth of these crops has come from steady increases in both area and yield. Despite the yield growth, however, the levels have remained low, especially for pulses, which are grown mostly under rain-fed conditions where seedling establishments are generally poor and application of fertilizers, including pesticides and insecticides, are at low levels. Among the pulses, green gram, black gram, and pigeon pea are most important in terms of their export potential. Oilseeds for the production of edible oil are largely grown in the dry zone of central Myanmar. Sesame occupies approximately 46% of the area sown to oil crops, groundnut 25%, and sunflower 16%.
The diversification toward higher-value products in Viet Nam resulted from its greater exposure to the international market with the country's accession to the World Trade Organization in 2007. Greater market participation of the private sector, including in foreign trade, facilitated private investment in the rural sector, promotion of contract farming, application of modern technologies, and development of rural non-farm activities that helped diversify and improve agricultural products through efficient integration in the value chain. While rice production continued to increase, so did that of the other commodities. Maize production increased 1.8 times in sown area and 2.8 times in output terms from 1986 to 2011. Cash crops for exports such as peanuts, soybean, rubber, coffee, and tea have all expanded in terms of both sown area and output. There has also been a rapid increase of 571,500 hectares of fruit crop area from 261,200 hectares in 1986 to 832,700 hectares in 2011. Viet Nam's yield levels in most commodities are 2-5 times higher than their respective levels prior to the economic reforms. All these developments led Viet Nam to achieve agricultural growth of more than 6% annually in the 1990s.
Livestock, Poultry, and Fishery Production
The new technologies developed for the livestock and fisheries subsectors that include, among others, the development of high-yielding animal breeds and fish species and the formulation of more effective animal feeds that enhance vigor and resistance to diseases. Many of these new technologies have been tested, validated, and adopted by the CLMV countries.
In Cambodia, the fisheries subsector is the second largest contributor to the country's agricultural gross value added with a share of 25%. With annual fish catch estimated at 400,000 tons per year, the fisheries sector indeed provides direct and indirect employment and income to about 2 million people, especially those who live within the Tonle Sap basin whose means of livelihood and nutritional well-being is fishing. The fisheries subsector recorded an average annual real growth rate of 3.6% during 2007-2012. The removal of restrictions on fishing lot ownership encouraged greater access to fishing grounds. This was complemented by the development of inland aquaculture. Animal husbandry has not been as lucrative, however. While it accounts for 15% of agricultural gross value added, this share has not changed for years due to either stable or declining cattle and swine production. Livestock production has been increasing in scale and is becoming more modernized. Farmbased and concentrated industrial forms of animal husbandry are gradually replacing scattered household-level practices. Livestock farms across the country increased from 1,761 in 2001 to as many as 23,558 in 2011, indicating a sharp growth rate of more than 150% annually. In response to increasing consumer demand, livestock production has been growing relatively fast at an average 6% annually. Pork output increased from 0.6 million tons in 2000 to 3.1 million tons in 2011, which has resulted in a rise in livestock output as a share of overall agricultural output from 13% in 1986 to 16% in 2011.
In the fisheries sector, there have been positive improvements in both offshore fishing and aquaculture development. The overall fisheries output increased by 7.5 times, of which aquaculture production increased by 14.5 times during 1986-2011.
AGRICULTURAL PRODUCTIVITY AND GROWTH IN CLMV COUNTRIES: CONSTRAINTS AND CHALLENGES
As covered in the previous section, productivity increases through policy reforms have enabled the CLMV countries to sustain the growth of agriculture over the years. Table 5 shows the subregion is still flourishing with abundant and diverse resources, which include land, water, and coastal and/or marine resources. The countries also boast ample human resources, with the majority still engaged in agricultural activities. Even though the share of the agriculture sector has declined, from 49% in 1993 to 28% in 2014, the sector has remained strong and has supported overall economic growth in these countries (World Bank 2015) . During the last 10 years (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) , the CLMV countries as a subregion grew faster than the more advanced Association of Southeast Asian Nations countries (ASEAN-6, i.e., Brunei Darussalam, Indonesia, Malaysia, the Philippines, Singapore, and Thailand), with average gross domestic product growth rates of 7.5% compared to 5.1% for ASEAN-6 (ASEAN Secretariat 2015).
Despite these gains, the potential of the subregion to achieve higher agricultural productivity and production is not fully realized. In fact, over the last decade, productivity has actually slowed or stagnated because of a number of challenges and constraints that confront the agriculture sector.
For one, the economies of the CLMV countries still face economic and technological constraints that inhibit the exploitation of productivity in agriculture. Farm size and land tenure are the principal constraints. Farm areas are typically small in the CLMV countries, which prevent them from maximizing the productivity and cost-saving benefits from mechanization. Another challenge is access to technology, such as technologies to harness the potentials of marginal areas (e.g., rain-fed and upland) and the use of biotechnologies to develop new food varieties.
For example, while Cambodia's agriculture sector has demonstrated stellar agricultural growth performance in the last 15 years as a result of new policies and programs, it still suffers from serious underinvestment in irrigation, rural roads, extension services, and rural credit. The large, mountainous, and hilly terrain of the Lao PDR has limited its scope for lowland irrigation. The challenge still includes the expansion of rice production using similar high-yielding varieties in the lowlands adapted to the upland ecosystem. In terms of economic efficiency alone, the comparative advantage of the country's agriculture does not seem to lie in the expansion of rice production, but in the increase of high-value cash crops such as coffee and livestock production, especially in conjunction with road network improvement to expand cross-border trade. While Myanmar has opened up and development and transformation processes are taking place even in poorer areas of the country, the present policy framework has still not been able to provide much dynamism for agriculture, including investment in goods transport and other infrastructure facilities.
New developments arising from the globalization of agricultural markets are also putting pressure on efforts to sustain the stability of food markets. As domestic markets are exposed to global markets, food prices become volatile. As a result, the availability, accessibility, and affordability of food production are affected. Because of globalization, the agriculture sector in the CLMV countries has to contend with increased competition from other markets due to removal of trade barriers, higher food standards, and changes in terms of trade that affect the competitiveness of domestic producers. Similarly, due to their small size and increasing reliance on imports of food supplies, local producers become more vulnerable to changes in world market conditions, resulting in lower incentives for farmers to engage in production (FAO 2002) . Openness to external markets also exposes domestic markets to greater uncertainty and risks, as the 2008 global food crisis has shown.
Finally, the CLMV countries have to overcome emerging challenges posed by climate change and environmental risks, notably the degradation of natural resources, rising temperatures, and extreme weather events such as floods and droughts. Evidence suggests that global warming (including climate change) can reduce agricultural productivity in developing countries by around 9%-21%, with adverse impacts on agricultural food production and food security (Meyers et al. 2012) . Moreover, climate change creates further uncertainty on the production decisions of farmers, thus negatively affecting food production and distribution.
Unfortunately, current environmental conditions in the CLMV countries have further increased their vulnerabilities to climate change. For example, due to economic and political pressures and underinvestment in infrastructure, most of the CLMV countries suffer from inefficient use and management of natural resources. Because the production systems in the subregion are small and have low productivity, and because many farmers lack adaptation skills and practices, adjusting agricultural production to changing climate conditions is also rendered difficult and very challenging. 
FUTURE PROSPECTS AND AGENDA FOR REFORMS
Considering their rich natural resources, favorable tropical climate, and abundant labor, the agriculture sectors of the CLMV countries can perform beyond their conventional role of providing food (especially for their own needs), tapering inflation, generating foreign exchange, and providing the basis for rural growth. However, this will only be possible if the constraints to the agriculture sector are alleviated by further reforms. Identifying appropriate reforms and implementing good policies are key to unleashing the potential of these countries and seizing the opportunities that are becoming available because of changes in the market environment. Collectively, the CLMV countries can become a veritable subregional food center, specializing in commodities on the basis of comparative and competitive advantage.
As mentioned earlier, reforms have the potential to increase agricultural productivity. To be effective, however, reforms have to be carefully designed and sequenced. Thus, deciding the appropriate policy reforms for such a transformation is crucial. This should involve, among other considerations, an assessment of development pathways that would enable the agriculture sector to overcome threats and challenges, follow a green growth strategy, and ensure more sustainable production growth that benefit everyone, including poor and small farmers. Policy reforms should also remain dynamic and responsive to the changing realities of the markets and economic and political conditions in the region.
Land Management
The first element of the reform agenda is sustainable land management. Due to the limited resource base in the region, particularly land and water, and the continued degradation of these resources, the CLMV countries have to contend with land scarcity and competition among crops for land allocation. This leads to further land-use pressures and degradation, which, in turn, impact adversely on agricultural production and productivity. Because the majority of farmers in the CLMV countries own small landholdings, with very limited experience in managing land and other resources, many of them have to deal also with low and unpredictable crop yields and incomes.
Scaled-up efforts to improve land and water management practices are therefore needed to increase crop yields and long-term productivity, with positive impacts in terms of increased incomes and employment opportunities to farmers, and increased resilience of the sector. Evidence suggests that effective land management is an integral part of sustained agricultural development (Winterbottom et al. 2013) . Thus, it is crucial that policy makers ensure a good balance between promoting land concession and providing incentives for farmers through secured land tenure and property rights. They should also create enabling policies for improved land inventory schemes and more effective land-use planning. A more integrated approach to land and water management is also needed to ensure that best practices are implemented and benefit all agricultural landscapes of the region. Part of this approach is bringing together all relevant stakeholders, smallholders, and farmers to design a plan to restore agricultural productivity and rural livelihoods.
Investment
Second, investment in agriculture has to be accelerated to generate sustained increases in yields and production given the limited resources. While this can be challenging because of the region's weak investment environment and low level of agricultural productivity stock, renewed emphasis on effective investment measures in agriculture is needed. Key areas in which such investments can be directed are technological innovations, advancement in seed varieties, cost-effective irrigation, communications, transport, and other market infrastructure. At the same time, investment incentives that improve access to markets by private investors in the agriculture sector should be encouraged.
In addition to rural infrastructure and institutions, there is a need to focus on investments that address the productive safety nets and capacity constraints of the poor farmers (Schmidhuber and Bruinsma 2011) . It is widely recognized that agricultural investments have the potential to increase productivity, although the intended impacts are sometimes not being realized because of limited capacity of beneficiaries. For example, many best agricultural practices (e.g., land management and seed development) are not effectively implemented because farmers do not know how to apply them. Thus, investment in knowledge management in agriculture is critical.
Risk Management
Third, in view of the increased uncertainty in agricultural production systems brought about by changing climate conditions, a comprehensive risk management program must be in place to preserve the capacity of natural resources in sustaining productivity achievements. Policy makers need to give renewed emphasis to understanding the implications of climate change to agriculture, as well as in implementing environmentally effective policies such as regulations that maintain soil carbon content and make efficient use of fertilizers and irrigation (FAO 2008) .
More important are those policies related to climate change mitigation and adaptation, and the assessment and monitoring of impacts of climate change in agriculture. While mitigation (e.g., emissions reduction) and adaptation (e.g., land and water management) measures are supposed to complement each other, a key challenge is how to strengthen those linkages. One practical approach is to develop national adaptation strategies in each country to support the implementation of policies (Meyers et al. 2012) . For example, the CLMV countries should implement measures to mainstream climate change adaptation with food security, conduct climate change vulnerability assessments, and strengthen capacities and coordination for adaptation and mitigation.
Linking Agricultural Markets
Fourth, with the increasing importance of regional economic integration, linking the agricultural markets in the CLMV countries is now a necessary condition for sustained agricultural productivity growth. One perspective that is widely discussed is the idea of "agricultural supply chains" where the production process in agriculture is interrelated in many ways through a series of chains of functions (from seed development to marketing of final product) and players (from small farmers to big producers and/or distributors). While the benefits of participating in food supply chains are many, a key challenge is how to identify the weakest links within the supply chain and address them with appropriate policies (Wong 2013) .
Thus, it is important that policy measures remain supportive of the markets. This involves linking the farmers to the markets, technologies, knowledge flow, and delivery (Singh 2009) . A case in point is the development of the supply chain in rice, a key industry that offers huge potential for the CLMV countries. To develop the rice supply chain, countries need to undertake policies that promote certified seeds and fertilizers; effective agricultural support services such as technology transfer, credit, and marketing; and other innovative developments along the chain (Wong 2013) . In a global context, this also means creating linkages with external markets through appropriate policies. These include measures such as improving food standards, quality, and certification; enhancing trade facilitation and logistics; and removing tariff and non-tariff barriers to agricultural trade-key factors that can impact significantly on the competitiveness of the agriculture sector. Such measures, although not new, are still critical if the region is to take advantage of the opportunities being offered by regional production networks, including the benefits of structural transformation in the economy arising from external competitive forces.
Institutional Changes
Finally, institutional changes matter if these policies are meant to work. The dramatic transformation of the agriculture sector implies that the conditions and institutions that governed the sector over the last three decades are no longer relevant given the new opportunities and risks confronting the sector. For example, the institutions that contributed to the success of the Green Revolution in the 1970s may no longer be appropriate in the current context of globalization and rapidly integrating markets. Similarly, technologies, sources of comparative advantage, and institutional arrangements in agriculture (e.g., increasing role of the private sector in agricultural supply chains) have changed-and, along with those, so too have the policy responses to problems and constraints facing the sector.
In such a new environment, policy makers should be ready to adapt to new institutions and mechanisms when they implement and formulate policies. New institutional changes have to be considered, such as the need to strengthen coordination with relevant agencies in charge of agricultural development, so that policies can address holistically the problems of the sector. Strong partnerships and networking are also needed. In particular, the private sector has to play an increasing role to ensure that policies are consistent with market demands by driving, for example, the organization of value chains that link the markets to small farmers and commercial farms. Furthermore, there is a need for more effective governance mechanisms to ensure that the various initiatives intended for agricultural development are being implemented effectively. For example, a new form of governance that corrects market failures through regulatory interventions can be designed to increase the competitiveness of the agriculture sector and support greater inclusion of farmers in the entire production system.
CONCLUDING REMARKS
Enhancing agricultural productivity in predominantly agrarian economies as in the CLMV countries is crucial. The transition from an inefficient, state-controlled agriculture sector toward a more open, market-oriented production system has so far produced profound impacts for these economies. Such a transition would not have been possible without the comprehensive reforms that have been implemented over the years. However, while reforms have enabled the CLMV countries to enhance the efficiency and productivity of their agriculture sector, existing constraints (e.g., inadequate investment and market infrastructure) and emerging challenges (e.g., rising competition from integration and effects of climate change) suggest that the reform process is far from complete, and that more efforts are still needed to achieve sustainable agricultural development in the region.
Perhaps one important lesson learned from the experiences of the CLMV countries in promoting agricultural development is the realization that productivity enhancement is not an end in itself. Instead, it should be viewed as one of the many means by which development goals can be achieved. In the CLMV countries, where poverty and food insecurity are still very much prevalent in large parts of the population, the need to ensure sustainable food systems and adequate nutrition should be the ultimate objectives. While productivity has the potential to enhance the incomes of small farmers, economic growth needs to be inclusive in order to sustain long-run improvements in the livelihoods of the poor. Without inclusive growth, the agriculture sector will continue to be marginalized and measures to achieve productivity gains are bound to fail.
This suggests that the reform agenda in the agriculture sector should go beyond the traditional view of expanding yields and supply of agricultural products. Agriculture has to be transformed as a viable and productive sector of the economy. Such transformation requires changing the market structures and regulatory policies that govern the sector. The growth in agriculture has to be mainstreamed as part of the overall development agenda of the economy, which implies targeting as well improvements in health, nutrition, education, employment, and job creation. More importantly, it requires a change in the mindset, priorities, and political will of the governments implementing the reforms.
